It is generally accepted that the mandible (especially in the interforaminal region) has better bone quality than the maxilla, and this fact is probably the reason why several reports are available regarding implants inserted into the mandible. Since no report is available on a new type of implants, a retrospective study was performed. A total of 185 two-piece implants (FMD sri, Rome, Italy) were inserted in mandible, 102 in female and 83 in males. The median age was 58 ± 13 (min-max 25-80 years). Implants replaced 14 incisors, 7 cuspids, 49 premolars and 115 molars. Implant' length was x::; 10 mm, 10,30::; x::; 12.30, equal to 13 mm and x :::14 mm in 80, 90, 13 and 2 cases, respectively. Implant' diameter was narrower than 3.5 mm, equal to 3.8 mm and wider than 4.0 mm in 25, 17, 143 cases, respectively. There were 36, 41, 106 and 2 Elisir, I-fix, Shiner, and Storm implant types, respectively. One implant was lost, survival rate = 98.15%. Among the studies variables immediate loaded implants on single tooth rehabilitations (p=0.017) have a worse clinical outcome. Then peri-implant bone resorption (i.e. delta IAJ) was used to investigate SCR. Among the remaining 184 implants, 20 fixtures have a crestal bone resorption greater than 1.5 mm (SCR = 89.13). Statistical analysis demonstrated signifiance only for surgeon (p=O.OOI). In conclusion FMD implants are reliable devices for oral rehabilitation with a very high SCR and SVR.
Patients with a severely resorbed edentulous mandible often suffer from problems with the lower denture. These problems include: insufficient retention of the lower denture, intolerance to loading by the mucosa, pain, difficulties with eating and speech, loss of softtissue support, and altered facial appearance. All of these conditions are a challenge for the prosthodontist and the surgeon. However, dental implants have been shown to provide a reliable basis for fixed and removable prostheses. Consequently, this has resulted in a drastic change in the treatment concepts for management of the severely resorbed edentulous mandible (l).
Numerous techniques have been developed for the use of dental implants for retention and stabilization of fixed or removable mandibular dentures. Today, the options for the restoration of the extremely resorbed mandible with implants can be categorized as follows (2) :
• use of (short) endosseous implants in combination with either a fixed or removable prosthesis;
• augmentation of the mandible by means of distraction techniques or grafting procedures, followed by the placement of endosseous implants in combination with either a fixed or removable prosthesis;
• installation of a transosseous implant system in combination with a removable prosthesis.
Current trends in implant dentistry have shown increasing success with immediately loaded implants. Due to the dense quality of bone in the mandible, initial stability of the immediately loaded implant has been more predictable than in the maxilla (3) . Improved understanding of the pre-conditions for periimplant bone regeneration has lead to more refined concepts of implant loading in that secure primary stability and solid bone quality are considered to form a sound basis for early or immediate loading protocols (4). This recruitment is based on a cascade of events that starts with adsorption of biologically active molecules such as fibrin and thrombin as well as the attachment of platelets to the implant s. FANALJ ET AL.
surface (5) . Surface modifications of implants which enhance these initial steps could improve the recruitment of bone cells and shorten the critical period of periimplant bone formation, thereby decreasing the risk of implant loosening during early loading.
Today, important improvements have been made in understanding the prosthodontic aspects of implant-related treatment (6) . Research efforts have focused on materials, treatment, design, and methodology. As a result, treatment methods have changed as dental implant systems have been improved. Application of endosseous implants in the edentulous mandible has changed the treatment concepts enormously. With the use of these implants, it is possible to provide retention for fixed and removable prostheses. This kind of treatment improves oral function and has considerable patient satisfaction (7) . However, the use of implants in the extremely resorbed mandible, and the selection of a reconstructive surgical procedure to facilitate reliable placement of implants in such a resorbed mandible are still subjects of discussion in the literature.
Here we analyses a large series of two-pieces implants (FMD srl, Rome, Italy) in order to evaluate their survival (i.e. total number of fixtures still in place at the end of the follow-up) and success rate (i.e. peri-implant bone resorpti on).
MATERIALS AND METHODS

A) Study design/sample
To address the research purpose, the investigators designed a retrospective cohort study. The study population was composed of patients admitted at the private practice for evaluation and implant treatment by M.A.L. and M.A.B. between January 1996 and October 20 II.
Subjects were screened according to the following inclusion criteria: controlled oral hygiene and absence of any lesions in the oral cavity; in addition, the patients had to agree to participate in a post-operative check-up program.
The exclusion criteria were as follows: bruxists, consumption of alcohol higher than 2 glasses of wine per day, localized radiation therapy of the oral cavity, antitumor chemotherapy, liver, blood and kidney diseases, immunosupressed patients, patients taking corticosteroids, pregnant women, inflammatory and autoimmune diseases of the oral cavity.
B) Variables
Several variables are investigated: demographic (age and gender), anatomic (tooth site, jaws), implant (length, diameter and type), related pathologies (diabetes, smoke, periodontal disease, edcntulness), surgical (surgeon, post-extraction, guided bone regeneration -GBR), and prosthetic (immediate loading, number of crowns) variables.
The predictors of outcome are the percentage of implants still in place at the end ofthe follow-up period (i.e. survival rate-SVR) and the peri-implant bone resorption. The latter is defined as implant success rate (SCR) and it is evaluated according to the absence of persisting peri-implant bone resorption greater than 1.5 mm during the first year of loading and 0.2 mm/years during the following years (8).
C) Data collection methods
Before surgery, radiographic examinations were done with the use of intra-oral radiographs and orthopantomographs.
Peri-implant crestal bone levels were evaluated by the calibrated examination of intra-oral radiographs and orthopantomograph x-rays after surgery and at the end of the follow-up period. The measurements were carried out medially and distally to each implant, calculating the distance between the implant's neck and the most coronal point of contact between the bone and the implant. The bone level recorded just after the surgical insertion of the implant was the reference point for the following measurements. The measurement was rounded off to the nearest 0.1 mm. The radiographs were performed with a computer system (Gendex, KaVo ITALIAsrI, Genova, Italia) and saved in uncompressed TIFF format for classification. Each file was processed with the Windows XP Professional operating system using Photoshop 7.0 (Adobe, San Jose, CA), and shown on a 17" SXGA TFT LCD display with a NVIDIA GE Force FX GO 5600, 64 MB video card (Acer Aspire 1703 SM-2.6). By knowing dimensions of the implant, it was possible to establish the distance from the medial and distal edges of the implant platform to the point of bone-implant contact (expressed in tenths of a millimeter) by doing a proportion.
The difference between the implant-abutment junction and the bone crestal level was defined as the Implant Abutment Junction (IAJ) and calculated at the time of operation and at the end of the follow-up. The delta IAJ is the difference between the IAJ at the last check-up and the IAJ recorded just after the operation. Delta IAJ medians were stratified according to the variables of interest.
D) Surgical protocol
All patients underwent the same surgical protocol. An antimicrobial prophylaxis was administered with IgAmoxycillin 875mg + Clavulanic acid 125mg twice daily 5 days starting I hour before surgery. Local anesthesia was induced by infiltration with articaine/epinephrine and post-surgical analgesic treatment was performed with 600 mg Ibuprofen twice daily for 3 days. Oral hygiene instructions were provided. Two-piece implants (FMD sri, Rome, Italy) were inserted with a flap elevation approach. The implant neck was positioned at the alveolar crest level. Guided bone regeneration could be performed in the same surgical step. A second operation was then performed after four months to loading by means a provisional prosthesis. The final restoration was usually delivered within 8 weeks. All patients were included in a strict hygiene recall.
E) Data analysis
Pearson-chi square test was used to detect those variables statistically associated to SVR and SCR.
RESULTS
A total of 185 two-piece implants (FMD srl, Rome, Italy) were inserted in mandible, 102 in female and 83 in males. The median age was 58 ± 13 (min-max 25-80 years). Implants replaced 14 incisors, 7 cuspids, 49 premolars and 115 molars. Implant' length was x s 10 mm, 1O,30:S x:S 12.30, equal to 13 mm and x 2:14 mm in 80, 90, 13 and 2 cases, respectively. Implant' diameter was narrower than 3.5 mm, equal to 3.8 mm and wider than 4.0 mm in 25, 17, 143 cases, respectively. There were 36, 41, 106 and 2 Elisir, I-fix, Shiner, and Storm implant types, respectively. All the implant bodies received the same surface treatments (i.e. sand blasting and acid etching) while the neck was left smooth in Elisir, shiner, storm types. I-fix received the same surface treatment involving the neck too.
Twenty seven diabetic patients were enrolled, 114 had periodontal disease and 82 were smokers. Two surgeons performed operation. Fixtures were placed in 10 totally edentulous patient, 5 single missing teeth and 170 partially edentulous subjects. Nineteen implants were placed in post-extraction sockets; OBR was performed onto 17 fixtures and 3 were immediately loaded. There were 70 single crowns, III implants bearing 2 or greater bridges and 4 removable dentures.
The overall mean follow-up was ±63 months. One implant was lost, survival rate = 98.15%. Among the studies variables immediate loaded implants (p=O.O 17)on single tooth rehabilitations have a worse clinical outcome.
Then peri-implant bone resorption (i.e. delta IAJ) was used to investigate SCR.
Among the remaining 184 implants, 20 fixtures have a crestal bone resorption greater than 1.5 mm on single tooth rehabilitations (SCR = 89.13).
Statistical analysis demonstrated significance only for surgeon (p=O.OOI) 
DISCUSSION
Since the introduction of endosseous dental implants, the treatment concepts for management of the edentulous mandible have changed drastically. Reconstructive, preprosthetic surgery has changed from surgery aimed to provide a sufficient osseous and mucosal support for a conventional denture into surgery aimed to provide a sufficient bone volume enabling placement of dental implants at the, from a prosthetic point of view, optimal position.
There are several factors that contribute to the success or failure of an immediately loaded implant.
The advantages of placing immediately loaded implants in the mandible are increased comfort and function, minimizing indirect pressure placed on the submerged implant (9) .
Indirect pressure can lead to an exposed implant due to tissue dehiscence and implant failure due to uncontrolled loading. Mechanical load plays an important role in the success rate of immediately loaded implants. However, many other elements can lead to failure of an immediately loaded implant. These include initial stability of the implant at placement, quality and quantity ofbone, occlusal forces, stress mechanics, surgical technique and implant design, provisionalization, platform switching, and restorative technique. According to many investigators, also the design of the provisional may determine success or failure of the immediately loaded implant due to stress mechanics (lO).
The prosthesis is supported by both implant and mucosa and generally requires fewer implants when compared with the totally implant supported prosthesis design. Fewer implants and a removable prosthesis offer a less complex and less expensive option for an edentulous patient (II ). In terms of reducing patient complaints, Cune et al. ( 12) suggested that treatment with dental implants in combination with an overdenture is very effective. In particular, for the mandibular implant prosthesis, patient comfort was significantly improved. According to Levin et al. (13) survival rates are dependent on the location of implant placement, with higher survival rates in the premolar region (96.2%) than in the molar region (88.1 %). The molar region undergoes heavier occlusal forces that add additional stress on immediately loaded implants in the posterior, leading to lower survival rates.
Nowadays, computed tomography (CT), seems to be an additional examination of diagnostic imaging, that can be considered an excellent tool for immediate loading procedures in implant dentistry to reduce risks to the patients, to prevent breaches of planning and assisting in the placement of implants in guided surgery. Ultimately, computed tomography isan accurate, non-invasive technique that assists the practitioner in improving the accuracy of the positioning of the implants. Wittwer et al. (14) ( after an evaluation of immediate loading using computer-guided flapless surgery, concluded that transmucosal computerassisted placement and immediate loading of mandibular implants is a high-end approach to edentulism that provides excellent results while being minimally invasive. The goal of this advancement is not only to improve the precision and predictability of implant placement but also to change an invasive protocol for a flapless surgical procedure (non-invasive) and an immediate loading. Margonar et al. (15) consider this technique a better planning of the implants, that makes the procedures more accurate, reduces surgical time, and leaves the patient more satisfied. This awareness should become increasingly important with a growing acceptance of this treatment modality as a possible paradigm shift in therapeutic philosophy, in which implant overdenture treatment could become the future standard of care for mandibular edentulism.
In the present report only one implant was lost, survival rate = 98.15%. Among the studies variables immediate loaded implants (p=0.017) have a worse clinical outcome.
Then peri-implant bone resorption (i.e. delta IAJ) was used to investigate SCR. Among the remaining 184 implants, 20 fixtures have a crestal bone resorption greater than 1.5 mm (SCR = 89.13). Statistical analysis demonstrated significance only for surgeon (p=O.OO 1).
In conclusion FMD implants are reliable devices for oral rehabilitation with a very high SCR and SVR.
